Background: This study was conducted to investigate the ethnobotanical knowledge of the population of the Fairy Meadow National Park, Diamir, Gilgit Baltistan. The study area was previously ignored due to physical barriers, and remoteness. The use of medicinal plants for various maladies, known to the elders of the community and passed orally to the younger generation was documented.
Background
Plants from the start are being used for the welfare of human and animals (Amara et al., 2017) . Traditional tribal peoples harbor rich data about the utilization of plants or plant parts as medicine and food (Rehman et al., 2015; Ahmad et al., 2015) . The knowledge of the therapeutic qualities of plants have a deep root and passes generation after generations among these tribal communities. It has been reported that about 400-600 plants are being used as an ethnomedicine in Pakistan (Hamayun, 2005; Shinwari and Qaiser, 2011; Nasir et al., 1972; Muhammad et al., 2005) . Gilgit Baltistan (GB) is a region of prominent strategic and geographic importance, forming a geo-corridor exploited at times by various forces and empires, and borders contemporary powers like China, Russia and India. Gilgit Baltistan has an extraordinarily varied landscape due to the meet up of three different mountainous ranges includes Himalayas, Karakoram and Hindu Kush. Few ethnobotanical studies have been conducted in these ranges . Fairy Meadow was constantly ignored because of its remoteness, difficult geology and high elevation for outsiders. The local population gives much significance to plants for their livelihood and medicinal purposes, and thus there was an urgent need to document the medicinal flora and associated traditional knowledge of this area. Such ethnobotanical inventories can provide the starting point for the development of new drugs (Bibi et al., 2011; Shinwari et al., 2013; Umadevi et al., 2013) . This study constitutes the first endeavor to explore the study area ethnobotanically with focus on medicinal plants.
Materials and Methods
The present study was carried out during June 2015 to September 2016. In this period the study area was visited several times in different growing seasons of the medicinal plants.
Study area (Geo-ethnography and Socioeconomic conditions of the area)
The study area is a natural alpine meadow at the base of Nanga Parbat, which is located at a latitude of 35°N and longitude of 74 °E. From the Karakorum Highway (KKH), this region is situated towards the south side at a short distance of 15 km, and 443 km from Islamabad, the capital of Pakistan (Fig. 1 ). The area is called "Fairy Meadow," which originated from the German climber Willy Merkl in 1930, after his unsuccessful endeavor to achieve the summit of Nanga Parbat (Khan, 1997) . However, the local name is "Fantori," which means "the place where moustaches bearing people live." Fairy Meadow is popular for its lofty magnificence and is the heart of the northern region of Pakistan. It is also called "Paradise on Earth" because of the incomparable beauty it possesses. The area has been a major attraction for nature lovers as well as researchers, climbers and photographers for a very long period. The rich and lush green forests around fairy meadow provide an excellent habitat for wildlife. The study area comprised of many small villages have human settlements namely Tatu, Jail, Phongtori, Fairy Meadow, Bayal Camp, Bathrait, Bezar and Veterare. Diamir is pre-dominantly a hilly area with difficult terrains, make it physically isolated from the main areas of the country. This area also comprised of narrow valleys and high mountainous peaks. This physical situation of the area forces the inhabitant to rely on the local resources for food and other basic life necessities include health. The flora of the Diamir district is very diverse, with many medicinal plants and hundreds of other economically important species. Local communities mainly depend upon wild plant resources for their variety of economic purposes. The local livelihood strategy has shifted over time from hunting to agriculture, animal husbandry, forestry, trade and tourism. 
Demographic Information
A total of 146 informants of different age groups were interviewed, including 101 (69.16%) men and 45 (30.82%) women. Among these, 30 (20.55%) informants were less than 20 years old, 23 (15.75%) were between 20 to 30 years, 28 (19.18%) were 31 to 40 years, 29 (19.86%) were 41 to 50 years, 21 (14.38%) were 51 to 60 years and 15 (10.27%) were above 60 years old. Among all the informants the oldest was 83 years old and the youngest 15 years old. The majority of the informants 104 (71.92%) were married, 25 (17.12%) were unmarried, and 2 (0.68%) were widowed. Out of 146 informants, 101 (70.55%) were illiterate and the rest literate. It was observed that 97 (66.44%) informants were farmers, followed by 3 (2.05%) retired from government jobs, 33 (22.6%) were shepherds and 15 (8.9%) followed other occupations. A majority of 124 (84.93%) of the informants were residing in villages, and only a few (15, 22.07%) in cities. One-hundred-and-nineteen (81.5%) informants had been residing in the surveyed area for more than 15 years, and 27 (18.5%) less than 15 years. The study area has six ethnic groups. Among these, Sheen were in majority 74 (50.68%), followed by Youshkon 38 (26.03%), Khelochay 19 (13.01%), 12 (8.22%) gujar, 2 (1.37%) Dulasgar and 1 (0.68%) Kashmiri (Table1). All the ethnic groups have their own languages. However, the common and dominant language is Shina (100%).
Ethnobotanical documentation
Different methods including semi-structured interviews, questionnaires, participant observations and walk-in-the-woods were used for the documentation of ethnobotanical data. In addition, focus group discussions were arranged to gain further information on medicinal plants knowledge of the community and authenticity of the data collected through semi-structured interviews. Interviews were conducted after obtaining oral prior informed consent from the participants. All interviews were conducted in Shina.
Plant collection and identification
Interviews and discussions were followed by a voucher specimen collection with the help field assistants. Specimens were systematically tagged, air-dried, pressed and mounted on herbarium sheets, each one labelled and voucher number allotted ( Table 2 ). The botanical identification of the specimens was done by Prof. Dr. Rahmatullah Qureshi, a taxonomist at Pir Mehar Ali Shah, Arid Agriculture University Rawalpindi (PMAS AAUR), Pakistan and authenticated with the help of flora of Pakistan (www.eflora.com). The plant nomenclature follows the International Plant Name Index (IPNI). The specimens were also photographed during collection in the field, shown in (Fig. 2) and allocated a voucher number (Fig. 3 ). The mounted specimens were deposited in the Herbarium of Department of Botany PMAS AAUR, Pakistan.
Data management
The data recorded in the field was entered in Microsoft Excel. Data was organized in a tabulated form for presentation. The graphical representation was based on numerical data extracted. 
Statistical analysis
The collected ethnomedicinal data was quantitatively analyzed using indices of relative frequency citation (RFC), use value (UV) and Pearson correlation coefficient (PCC).
Relative Frequency of Citation (RFC)
This index showed the local importance of each species. It is calculated using formula given by (Tardío and Pardo-de-Santayana, 2008) :
RFC=FC/N
Where FC is the number of informants mentioning the use of the species and N is the total number of informants involved in the survey (N=146), without considering the use-categories (Vitalini et al., 2013) .
Use Value (UV)
The Use Value (UV) shows the relative importance of plants known locally. It was calculated using the formula given by (Phillips et al., 1994) :
UV= ∑Ui/N
Where Ui is the total number of uses mentioned by each informant for a single species and N is the total number of informants interviewed for a given species.
Pearson Correlation Coefficient (PCC)
For the interpretation of collected data, Pearson Correlation Coefficient was used which is a good measure to numerically quantify the nature of the linear relationship between two variables. It is the ratio of the covariance between two variables to their standard deviations.
Results and discussion

Ethnographic information
Details on informant composition are given in Table  1 . The primary local language spoken in the area is Shina (100%) while the other locally known languages include Khilocha, Gujriya, Kashmiri and Dulasgariya. During the fieldwork it became apparent that the local people self-medicated in case of any disease. Only in case of failure of home remedies, they consulted herbalists, and 2 (1.37%) of the total informants accessed modern health facilities (Ayyanar and Ignacimuthu, 2005) .
Medicinal plants diversity
A total of 90 plant species belonging to 77 genera and 49 different families were reported in this study ( , while rest of the families were represented by less than 3 species each (Fig. 4) . The large number of medicinal plants in Asteraceae in this study are in agreement with a previous study in a neighboring district Skardu , and coincide with the findings of Ayyanar and Ignacimuthu (2005) and Benítez et al. (2010) . Eleven different use categories were mentioned by the informants. Among the use categories, medicinal use was highest (Fig.5 ). The dominant life form used was herbs (60%), followed by trees (26%), shrubs (13%), and woody climbers (1%) (Fig. 6 ). These results are in correspondence with a previous ethnobotanical study in India (Ayyanar and Ignacimuthu, 2005) . Most of the ethnomedicinally important plants were wild collected (81%), and the remaining 19% cultivated (Fig. 7) . The majority of the plants were only used medicinally, but 28 species were used both medicinally and for other purposes in the study area (Fig. 8) . The most used parts were leaf (27%), followed by fruit (19%), root (16%), stem (12%), bark (8%), flower (6%), whole plant (5%), gum (3%), seed (2%), cone and latex were used rarely (1%) ( Fig. 9 ). These results correlate clearly with a previous study in Gilgit Baltistan . Various forms of herbal preparations were used in the study area, the most common preparation methods were powder (27%), decoction (16%), direct use (13%), juice (11%), extract and paste (8%) each, infusion (5%), poultice (4%) saag and smoke/fragrance (3%) each and ash (2%) ( Fig.  10 ). These results closely resemble with the studies conducted in different parts of the world where leaves stood out as the used part (Giday et al., 2009; Prabhu et al., 2014; Yabesh et al., 2014) . The reason behind the excessive medicinal uses of leaves is easy collection, as compared to other parts (Giday et al., 2009 ). In addition, leaves often carry a high variety of different metabolites (Ghorbani, 2005) . The reported plant species were used as herbal medicines for the treatment of 55 different health disorders. Most common diseases treated are stomach problems, cough, asthma, and fever. Details are shown (Fig.11 ). The common route of administration was oral (81.7%), followed by external (8.7%), topical (7.7%) and inhalation (1.9%) ( Fig. 12 ). These findings are contrary to the results of Wazir et al. (2004) . These similarities and differences may correspond to the cultural similarities and differences leading to the plant part use or purpose of use difference. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (Khan and Khatoon, 2007; Telkes, 2011) showing very few similar uses while most of the documented plants have unique uses. Adiantum raddianum was reported to cure scabies by John and Mahesh (2007) , while the same species in our study was used for fever, diarrhea, and as forage.
Anacyclus pyrethrum species was reported from Jorden to cure colitis (colon inflammation) by Afifi and Ab-Irmaileh (2000) , while in this study it was used for sore throat, eye wash, toothache and forage. Similarly, Asparagus officinalis was reported as used for common cold, cough, and influenza by Afifi and Ab-Irmaileh, (2000) , while uses in our study included to cure kidney problem, used to cure the diabetic persons, digestive, and in maintenance of blood glucose level. The comparative details (reported and novel uses) of all 31 plants species are given in Table 3 . Aster himalaicus Stomachic, aromatic, forage.
Root decoction is used for dysentery Gilgit Baltistan, Pakistan Astragalus gilgitensis Digestive, Forage.
--------
Bistorta vivipara
Fruit edible, throat infection, root for piles, forage.
Fried seeds are used in checking blood dysentery Jalal and Kumar, 2006 . Nepal
Cicer microphyllum
Fruit edible, forage. Whole plant is used for increasing milk production and as general tonic for cows. Khan and Khatoon, 2008 . Gilgit Baltistan
Equisetum hyemale
Kidney problems, skin and mouth dryness, forage.
Nutrients in the plant may cause skin, hair, teeth and nails to become stronger. Used as ingredient of shampoo, soap and skin care products. Also, used to boost milk production in cows. Telkes, 2011 . America
Ficus palmata
Asthma, Obstruction in liver and spleen, latex used for blisters and healing Fruit edible, leaves as fodder and wood used for fuel, fruit paste used in ringworm and skin diseases. Thapa, 2001 . Manandhar, 2002 . Pant and Panta, 2004 . Nepal. The fruit is demulcent, emollient, laxative and poultice. It is used as a part of the diet in the treatment of constipation and diseases of the lungs and bladder. The latex of the plant is used to take out spines lodged deeply in the flesh. Haq, 2012. Pakistan Latex is applied to heal wounds and cuts Nautiyal et al., 2008 
Vitis vinifera
Kidney stone, produce blood, constipation, General weakness. Fruit is used for abdominal inflammation.
Afifi and Abu-Irmaileh, 2000. Jordon.
Quantitative Analysis of the data Use Value
Quantitative data about the use value of medicinally important plants were obtained calculating the relative importance of these species in the community. The use values ranged from 5.473 for Berberis lyceum to 0.125 for Pedicularis pectinata.
The use values of the remaining plants were distributed between these two extreme values. Details of all the medicinal plants along with use values are given in Table 2 . The higher use values might be attributed to the common distribution of medicinal plants and their use awareness of the inhabitants (Khan et al., 2011; Ullah et al., 2014) .
Relative Frequency of Citation
Relative frequency of citation indicates the local importance of each species with reference to informants who mentioned these medicinal plant species. The RFC values of all 90 plant-species varied from 0.96 for Berberis lyceum to 0.03 for Aster himalaicus (Fig. 13 Table 2 ). The comparatively higher RFC values may be due to easy availability of the respective plant, wide range of distribution, and frequent/multiple uses. The current results were in contradiction to Abbasi et al. (2013) for most of the plant species in common. The contradiction can be attributed to the developmental difference of the study areas and cultural differences.
The medicinal plants with high RFC might be interesting for pharmacological, biological evaluation for the validation of traditional knowledge. (Mukherjee et al., 2012) . Based upon the results, the interesting medicinal plants might be subjected to phytochemical screening in the quest of new drugs candidates.
Pearson Correlation Coefficient
The Pearson Correlation Coefficient is used to find out the nature of linear relationship between RFC and UV and its numerical value was found to be 0.836 (at P-value <1%). This relationship provides evidence of positive significant association between the local importance of each species and the relative importance of plants use. It reflects that greater the use of the species by the informants tends to increase the number of usable medicinal flora. If patterns across species were matching RFC and UV were positively correlated. However, the values of RFC and UV across some species were different. This variation across species was numerically calculated by r 2 , where by 70 % variations in RFC can be elaborated by that of UV. Thus, results suggest evincing strength among these two indices (Table 4 ). These results are further aided by a graph drawn in the shape of scattered plot giving positive relationship between RFC and UV (Fig. 14) .
cough, smoking, improve urine muscle, remove intestinal worms, hair coloration leaves use for forage, fruit is sold in market for financial aid.
Tea for blood purification, renal and bladder ailments.
Saric-Kundalic et al.,
Bosnia
Xanthium stramonium
Swelling, boils. Fruit is demulcent and cooling, used in smallpox. Leaves decoction is recommended in long standing malarial fever. An infusion of the plant has been used in the treatment of rheumatism, diseased kidneys and tuberculosis. A decoction of the root has been used in the treatment of high fevers and to help a woman expel the afterbirth. A decoction of the seeds has been used in the treatment of bladder complaints. A poultice of the powdered seed has been applied as a salve on open sores.
Haq, 2012. Pakistan
Zea mays
Paste applied on swelling parts, blisters, as food, fodder, economic
Tea for blood purification, renal and bladder ailments
Bosnia
Maize is the second chief source of food and straw and its grain is also used medicinally for dysentery, jaundice and cough problems. Khan and Khatoon, 2007. Gilgit Baltistann Fig. 13 . Relative frequency of citation of different plants. 
Conclusions
This study was a challenging adventure documenting valuable traditional knowledge. The results obtained included new use reports for many plants and 3 new medicinal plants reported for the first time documented from Pakistan. This indicated that further studies are clearly needed. Further, the findings of this study can broaden the foundation of herbal medicines as well as pharmacology, pharmacy, phytochemistry inviting experimental studies for the validation of traditional and isolation of compounds of therapeutic importance for the development of new drugs against challenging and complex diseases like cancer.
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